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ﻣﻄﺎﻟﻌﺎت ﻧﺸﺎن ﻣﯽ دهﻨﺪ ﮐﻪ آﺳﯿﺐ ﺑﻪ ﻣﯿﮑﺮوﺑﯿﻮﺗﺎی روده ﺑﺎ ﺑﻌﻀﯽ از اﺧﺘﻼﻻت ﻣﻐـﺰی از ﺟﻤﻠـﻪ ﺑﯿﻤـﺎری  ﻣﻘﺪﻣﻪ:
هﺎی ﻧﻮرودژﻧﺮاﺗﯿﻮ ﻣﺎﻧﻨﺪ ﺑﯿﻤﺎری آﻟﺰاﯾﻤﺮ در ارﺗﺒﺎط اﺳﺖ. از اﯾﻦ رو ﺗﻘﻮﯾﺖ ﻣﯿﮑﺮوﺑﯿﻮﺗﺎی دﺳﺘﮕﺎه ﮔﻮارش ﺑـﻪ ﻋﻨـﻮان 
ﻣﺎ ﺟﻨﺒﻪ هﺎی رﻓﺘـﺎری و  در اﯾﻦ ﻣﻄﺎﻟﻌﻪ، ﯾﮏ اﺳﺘﺮاﺗﮋی ﻣﻤﮑﻦ ﺑﺮای درﻣﺎن ﺑﯿﻤﺎری آﻟﺰاﯾﻤﺮ در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﻣﯽ ﺷﻮد.
اﻟﮑﺘﺮوﻓﯿﺰﯾﻮﻟﻮژﯾﮑﯽ ﻣﻐﺰ را در ﯾﮏ ﻣﺪل ﺣﯿﻮاﻧﯽ ﺑﯿﻤﺎری آﻟﺰاﯾﻤﺮ ﮐﻪ از ﻃﺮﯾﻖ ﺗﺰرﯾﻖ داﺧﻞ ﺑﻄﻦ ﺟﺎﻧﺒﯽ ﺑﺘﺎآﻣﯿﻠﻮﺋﯿـﺪ 
 آﻟﺰاﯾﻤﺮی ﺷﺪه اﻧﺪ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار داده اﯾﻢ.( Aβ)١-٢۴
و ﭘﺮوﺑﯿﻮﺗﯿـﮏ درﯾﺎﻓـﺖ ﮐﺮدﻧـﺪ. ﭘـﻨﺞ ﮔـﺮوه ﺣﯿﻮاﻧـﺎت  ﺣـﻼلﺑـﻪ ﺗﺮﺗﯿـﺐ  orP+noCو  noCرت هﺎی ﮔﺮوه  روش هﺎ:
و ﯾـﺎ ﭘﺮوﺑﯿﻮﺗﯿـﮏ درﯾﺎﻓـﺖ  ()skeew4(zlAو  )skeew2(zlA)ﺷـﺎﻣﻞ ﮔـﺮوه هـﺎی  ﺗﯿﻤﺎر ﺷﺪﻧﺪ ﺣﻼلآﻟﺰاﯾﻤﺮی ﯾﺎ ﺑﺎ 
ﺑـﻪ  )skeew4(zlAو  )skeew2(zlAدو ﮔـﺮوه  .(orP+zlA ,orP+zlA+orP ,zlA+orP)ﺷـﺎﻣﻞ ﮔـﺮوه هـﺎی  ﮐﺮدﻧﺪ
و ﯾـﺎ اﻟﮑﺘﺮوﻓﯿﺰﯾﻮﻟـﻮژﯾﮑﯽ ﺗﺴـﺖ  ﺣﺎﻓﻈـﻪ ﻓﻀـﺎﯾﯽاز ﻧﻈـﺮ  Aβ هﻔﺘﻪ ﺑﻌﺪ از ﺗﺰرﯾﻖ داﺧﻞ ﺑﻄﻨـﯽ  ﺗﺮﺗﯿﺐ دو و ﯾﺎ ﭼﻬﺎر
ر هﻔﺘـﻪ ﺎ، ﭼﻬـAβﺑﻪ ﺗﺮﺗﯿﺐ هﺸـﺖ هﻔﺘـﻪ ﻗﺒـﻞ از ﺗﺰرﯾـﻖ  orP+zlAو  orP+zlA+orP، zlA+orP ﺷﺪﻧﺪ. ﺳﻪ ﮔﺮوه 
 =UFC ۵١× ٠١٩ﺑـﻪ ﻣﯿـﺰان ﭘﺮوﺑﯿﻮﺗﯿـﮏ ،Aβر هﻔﺘـﻪ ﺑﻌـﺪ از ﺗﺰرﯾـﻖ ﺎو ﯾـﺎ ﭼﻬـ Aβﻗﺒﻞ و دو هﻔﺘـﻪ ﺑﻌـﺪ از ﺗﺰرﯾـﻖ 
ﺗﺰرﯾﻖ داﺧﻞ ﺑﻄﻨـﯽ  ،. ﮔﺮوه ﺷﻢدر آن هﺎ اﻧﺠﺎم ﺷﺪآزﻣﺎﯾﺸﺎت رﻓﺘﺎری و اﻟﮑﺘﺮوﻓﯿﺰﯾﻮﻟﻮژﯾﮑﯽ درﯾﺎﻓﺖ ﮐﺮده و ﺳﭙﺲ 
. ﻣـﻮرد ﺑﺮرﺳـﯽ ﻗـﺮار ﮔﺮﻓـﺖﺎدﮔﯿﺮی و ﺣﺎﻓﻈﻪ ﻓﻀﺎﯾﯽ در ﻣـﺎز آﺑـﯽ ﻣـﻮرﯾﺲ ﯾ .ﻧﺪدرﯾﺎﻓﺖ ﮐﺮد ﺣﻼلﺳﺎﻟﯿﻦ داﺷﺘﻪ و 
( از ﻃﺮﯾـﻖ ﺛﺒـﺖ ﭘﺘﺎﻧﺴـﯿﻞ هـﺎی ﭘـﺲ PTL) هﻤﭽﻨـﯿﻦ هـﺪاﯾﺖ ﭘﺎﯾـﻪ ﺳﯿﻨﺎﭘﺴـﯽ و ﺗﻘﻮﯾـﺖ ﺑﻠﻨـﺪ ﻣـﺪت ﺳﯿﻨﺎﭘﺴـﯽ
( در هﯿﭙﻮﮐﻤﭗ اﻧﺪازه ﮔﯿﺮی ﺷﺪ. ﺗﻐﯿﯿﺮ در ﻓﺎﮐﺘﻮرهـﺎی اﮐﺴـﯿﺪاﺗﯿﻮ/آﻧﺘﯽ اﮐﺴـﯿﺪاﺗﯿﻮ و PSPEfﺳﯿﻨﺎﭘﺴﯽ ﻣﯿﺪاﻧﯽ )
Titna lato- ,)CAT( yticapac tnadixo ﺑﺮﺧــﯽ ﻓﺎﮐﺘﻮرهــﺎی ﻣﺘــﺎﺑﻮﻟﯿﮑﯽ از ﻃﺮﯾــﻖ ﺳــﻨﺠﺶ ﭘﻼﺳــﻤﺎﯾﯽ
اﻧـﺪازه ﮔﯿـﺮی ﺷـﺪ. رﻧـﮓ  LDLVو atot ,)GT( edirecylgirT loretselohc lو )ADM( edyhedlaednolam
اﻧﺠـﺎم ﺷـﺪ و اﻧـﺪازه ﮔﯿـﺮی ﺑـﺎﮐﺘﺮی هـﺎی ﻣـﺪﻓﻮع ﺑـﺮای  Aβ ﺑـﺮای ﺗﺎﺋﯿـﺪ ﺗﺠﻤـﻊ ﭘـﻼک هـﺎی ﺑﺎﻓﺖ ﻣﻐﺰیآﻣﯿﺰی 
ﺻﻮرت ﺗﺸﺨﯿﺺ اﯾﻦ ﮐﻪ آﯾﺎ ﻣﮑﻤﻞ ﭘﺮوﺑﯿﻮﺗﯿﮏ ﻣﻮرد ﻧﻈﺮ ﺑﺮﻓﻠﻮر ﻣﯿﮑﺮوﺑﯽ دﺳﺘﮕﺎه ﮔﻮارش اﺛﺮ ﮔﺬاﺷﺘﻪ اﺳﺖ ﯾﺎ ﺧﯿﺮ 
  .ﮔﺮﻓﺖ
ﮐﻪ اﮔﺮ ﭼﻪ ﺣﯿﻮاﻧﺎت آﻟﺰاﯾﻤﺮی ﻋﻤﻠﮑﺮد ﻓﻀﺎﯾﯽ ﺿﻌﯿﻔﯽ داﺷﺘﻨﺪ وﻟﯽ درﻣﺎن ﺑـﺎ ﭘﺮوﺑﯿﻮﺗﯿـﮏ  ﻧﺘﺎﯾﺞ ﻧﺸﺎن داد ﻧﺘﺎﯾﺞ:
ﺑﻬﺒﻮد ﺑﺨﺸﯿﺪ. در ﺣﺎﻟﯽ ﮐﻪ هﺪاﯾﺖ ﭘﺎﯾـﻪ  zlA+orPو  orP+zlA+orPهﺎ ﻋﻤﻠﮑﺮد ﺣﯿﻮان در ﻣﺎز آﺑﯽ را در ﮔﺮوه هﺎی
   
  PTLﺑﯿﻮﺗﯿـﮏ هـﺎ،رﻣﺎن ﺑﺎ ﭘﺮوددر آن هﺎ ﺳﺮﮐﻮب ﺷﺪ.  PTLﺳﯿﻨﺎﭘﺴﯽ در رت هﺎی آﻟﺰاﯾﻤﺮی ﺑﺪون ﺗﻐﯿﯿﺮ ﺑﻮد وﻟﯽ 
. ﮔﺮدﯾـﺪ PTLﺑﺎﻋـﺚ اﻓـﺰاﯾﺶ ﺑﯿﺸـﺘﺮی در ، orP+noCﺑﻬﺒﻮد ﺑﺨﺸـﯿﺪ و در ﮔـﺮوه  orP+zlAو  zlA+orPرا در ﮔﺮوه 
در ﮔﺮوه آﻟﺰاﯾﻤﺮ هﯿﭻ اﺧﺘﻼف ﻗﺎﺑﻞ ﻣﻼﺣﻈـﻪ ای در ﻣﻘﺎﯾﺴـﻪ ﺑـﺎ ﮔـﺮوه ﮐﻨﺘـﺮل  ﺗﻌﺪاد ﺑﺎﮐﺘﺮی هﺎی ﻣﺪﻓﻮعﺷﻤﺎرش 
اﻓـﺰاﯾﺶ  zlAدر ﻣﻘﺎﯾﺴـﻪ ﺑـﺎ ﮔـﺮوه ﺑﺮاﺑـﺮ  ٠٠١را ﺗـﺎ  ﻣﺪﻓﻮعﺑﺎﮐﺘﺮی هﺎ در ﻧﺪاﺷﺖ اﻣﺎ درﻣﺎن ﺑﺎ ﭘﺮوﺑﯿﻮﺗﯿﮏ هﺎ ﺗﻌﺪاد 
درﻣـﺎن ﺑـﺎ ﭘﺮوﺑﯿﻮﺗﯿـﮏ هـﺎ هﻤﭽﻨــﯿﻦ اﺛـﺮ ﻣﺜﺒﺘـﯽ ﺑـﺮ ﺗﻌــﺎدل ﺑﯿﻮﻣﺎرﮐﺮهـﺎی آﻧﺘــﯽ اﮐﺴـﯿﺪاﻧﯽ/ اﮐﺴــﯿﺪاﻧﯽ و داد. 
  داﺷﺖ. zlA+orPدر ﮔﺮوه ﭘﻼﺳﻤﺎ ﻓﺎﮐﺘﻮرهﺎی ﻣﺘﺎﺑﻮﻟﯿﮑﯽ 
اﯾﻦ ﻣﻄﺎﻟﻌﻪ اوﻟﯿﻦ ﮔﻮاه ﺑﺮ اﺛﺮات ﻣﺜﺒﺖ ﻣﺼـﺮف ﭘﺮوﺑﯿﻮﺗﯿـﮏ هـﺎ ﺑـﺮ ﭘﻼﺳﺘﯿﺴـﯿﺘﻪ ﺳﯿﻨﺎﭘﺴـﯽ در ﯾـﮏ  ﻧﺘﯿﺠﻪ ﮔﯿﺮی:
  ﻣﺪل ﺣﯿﻮاﻧﯽ ﺑﯿﻤﺎری آﻟﺰاﯾﻤﺮ ﻓﺮاهﻢ ﻣﯽ ﮐﻨﺪ.
 ، ﺑﯿﻤﺎری آﻟﺰاﯾﻤﺮ، ﭘﺮوﺑﯿﻮﺗﯿﮏPTLﺣﺎﻓﻈﻪ،  ﮐﻠﻤﺎت ﮐﻠﯿﺪی:
 
 
 
 
 
 
 
 
 
 
 
 
   
Abstract: 
Background and Objectives: Studies demonstrate that damage to gut microbiota is associated 
with some brain disorders including neurodegenerative diseases such as Alzheimer's disease 
(AD). Accordingly, supporting gut microbiota has been considered as a possible strategy for 
AD treatment. We evaluated behavioral and electrophysiological aspects of the brain function in 
an animal model of AD made by intracerebroventricular injection of β-amyloid 1-42 (Aβ). 
Methods: The Con and Con+Pro rats received vehicle and probiotics respectively. Five groups 
of Alzheimeric animals were treated by either vehicle including (Alz-2weeks) and (Alz-
4weeks) groups or received probiotics including (Pro+Alz), (Pro+Alz+Pro) and (Alz+Pro) 
groups. Alz (2weeks) and Alz (4weeks) groups were tested behaviourally and 
electrophysiologically two and four weeks after i.c.v injection of Aβ respectively and three 
groups including Pro+Alz, Pro+Alz+Pro and Alz+Pro received probiotics for eight weeks before 
injection of Aβ or four weeks before and two weeks after injection of Aβ or for four weeks after 
injection of Aβ respectively and then were tested behaviouraly and electrophysiologically. 
Sham group was subjected to injection of saline (i.c.v) and received the vehicle. Spatial learning 
and memory was assessed in Morris Water Maze. Also, basic synaptic transmission and long-
term potentiation (LTP) were assessed by recording field excitatory postsynaptic potentials 
(fEPSPs) in hippocampus. Change in anti-oxidant/oxidant factors and some metabolic factors 
was assessed via measuring plasma level of total anti-oxidant capacity (TAC), 
malondealdehyde (MDA), Triglyceride (TG), total cholesterol and VLDL. Brain staining was 
done to confirm β-amyloid accumulation. Fecal bacteria quantification was accomplished to 
find how probiotic supplement affected gut microbiota. 
   
Results: Results showed that while the Alz animals displayed a weak spatial performance, 
probiotic treatment improved the maze navigation in Pro+Alz+Pro and Pro+Alz groups. 
Whereas basic synaptic transmission remained unchanged in the Alz rats, LTP was suppressed 
in this group. Probiotic treatment significantly restored LTP in the Pro+Alz and Alz+Pro groups 
and further enhanced it in the Con+Pro rats. Fecal bacteria quantification in Alz group had no 
significant difference with Con group but treatment with probiotics significantly increased it 
until 100 times compare to Alz group. In ALZ group, an increase in MDA, TG, total cholesterol 
and VLDL was observed which all these factors significantly decreased by probiotics. 
Conclusion: This study provides the first proof on positive effects of probiotics on synaptic 
plasticity. 
Keywords: Memory, synaptic plasticity, Alzheimer disease, Probiotic 
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